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SUMM in a serial bus 70, messages are exchanged among agents to implement a 
transaction. A first message carries a request from one agent to 
another. A second message carries a response to the request back to th 
requesting agent. Several transactions may be underway at once on the 
serial bus. Messages include a transaction ID field to 



identify the transaction to which the message relates. 



SUMM On the serial bus, read request messages identify the request type. The 
message also includes an address of data to which the request is 
directed and a length of data to be read. The address identifies a 
starting point for reading data; the length field indicates 
how much data should be read from memory beginning at that address. 

SUMM Read requests typically are answered by a response that provides the 
requested data. The response message typically includes a header that 
includes a response type, a transaction ID and a length field 
identifying the length of the data that follows. When the read request 
cannot be fulfilled for any reason, the request may be answered by a 
RETRY response. 

DETD The inbound path includes an inbound transaction queue 130 and a 

splitter 140. The inbound transaction queue 130 stores transaction 
information that has been decoded by the format decoder 112. Typically, 
the format decoder 112 decodes a message into a format appropriate for 
the pipelined bus 60. The inbound transaction queue 130 also stores 

data 

that is inappropriate for the pipelined bus 60, such as the transaction 
ID and the length field received from a read request message. 
This information is used internally. 

DETD The splitter 140 reads transactions from the inbound transaction queue 
130 and, where appropriate, presents them to the bus request generator 
122 to be posted on the pipelined bus 60. For queued read request, the 
splitter 140 examines the length field and issues atomic 
transactions or non-atomic transaction. 

DETD The read request is received from the serial bus 70 by the format 

decoder 112, decoded into a format suitable for the pipelined bus and 
queued in the inbound transaction queue 130 as described above When 

the 

read request advances out of the inbound transaction queue 130, the 

splitter 140 examines the address and length field and 

determines whether the requested data spans more than one cache line 

If 

the requested data falls within a single cache line, the splitter 140 
issues a single non-atomic transaction. If the requested data spans 

more 

than one cache line, the splitter 140 issues a multiple number of 

atomic 

transactions . 

DETD The bus request generator 122 also passes the transaction ID, the 
length 

field and the true lower order address bits to the bus request 
decoder 124 internally. 

DETD The bus request decoder 124 observes the transaction on the pipelined 
bus 60 and receives the transaction ID, length field and true 
address bits from the bus request generator 122. In response to the 
transaction, it stores the transaction information in the outbound 
transaction queue 150. The bus request decoder also allocates a cache 
line of space in the staging buffer 160 and stores a pointer to the 
cache line in the outbound transaction queue 150. 

DETD Data is read from the staging buffer 160 one cache segment at a time 

To 

access an appropriate cache segment, the controller 164 is initialized 
with the pointer identifying the cache line, lower order bits of the 
true address and the length field. The address bits identify 
the first cache segment to be read. The controller 164 causes the 
selection switch 166 to pass the selected cache segment to the outbound 
FIFO queue 170. Based on the length field, the controller 164 
advances to the adjacent cache segments and reads them out of the 
staging buffer 160. 

DETD The outbound transaction controller 180 generates a response and 

outputs 



address 



data 



DETD 



it to the format encoder 114. It also causes the queued data stored in 
the outbound FIFO queue 170 to be read to the format encoder 114. Where 
data is read out in data segment increments, the outbound transaction 
controller 170 identifies a first data segment based on the true 

bits. The outbound transaction controller 180 causes the selection 
switch 174 to pass a selected data segment to the format encoder 114. 
The outbound transaction controller 180 advances to a next adjacent 

segment and reads it out. The outbound transaction controller 180 
continues to read out data segments until it traverses the length of 
data specified in the length field. 

As noted, the splitter 140 observes the transaction as it advances out 
of the inbound transaction queue 130. From the length field, 
the splitter 140 determines that the transaction requests data of 
multiple cache lines. In response, the splitter 140 issues atomic 
transactions to the bus request generator 122. With one exception, 
splitter enables an atomic flag with each atomic transaction. The 



the 



atomic 



by 



DETD 



DETD 



DETD 
format 



read 



flag is disabled for the final atomic transaction in the series. Thus, 
the beginning and end of a series of atomic transactions is indicated 

the status of the atomic flag. 

The bus request decoder 124 observes the atomic transactions on the 
pipelined bus 60. It also receives from the bus request generator 122 
the atomic flags of the atomic transactions along with the transaction 
ID, the length field and the true lower order address bits. 
The bus request decoder 124 decodes atomic transactions as it would any 
read transaction issued by the MIOC 100 on the pipelined bus 60. It 
allocates data in the staging buffer 160 and stores the transaction 
information in the outbound transaction queue 150. 

At the conclusion of the final atomic transaction, administrative data 
of each atomic transaction is stored in the outbound transaction queue 
150. The outbound transaction queue 150 stores the transaction ID, the 
length field and the true value of the lower order address 
bits with the administrative data of the first atomic transaction. The 
staging buffer 160 stores data associated with each atomic transaction. 
The MIOC 100 reads data out of the outbound FIFO queue 170 to the 

encoder 114. The transaction ID and the length field is read 

to the format encoder 114 first. Thereafter, the cache segments are 

out of the outbound FIFO queue 170. As with the non-atomic transaction, 
reading of data may begin at a certain data segment within the first 
queued cache segment. The lower order address bits are used by the 
outbound transaction controller 180 to select a first data segment to 



be 



read out. The outbound transaction controller 180 causes the data 
segment to be passed through the selection switch 176 then advances to 
the next data segment. The outbound transaction controller 180 

continues ^ 
to read data segments and advance until it has traversed the number or 
data segments identified by the length field. When the last 
data segment of a cache segment is reached, advancing to the next data 
segment causes a wrap to the beginning of a next cache segment. 

DETD The format encoder 114 receives the transaction ID, length field 

and retrieved data from the outbound FIFO queue 170. It formats the 
information into a response message and outputs it to the serial bus 

70. 
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